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Description 

Background of the Invention 

1 . Field of the Invention 5 

[0001] The present invention relates to a method of 
working a band blade that is a so-called Thomson blade. 

2. Description of the Prior Art 10 

[0002] As shown in Figs. 1 8A and 1 9, a band blade 1 
which is a so-called Thomson blade has an sharp blade 
portion 13 in one edge in the width direction of a strip- 
like ridge portion 12. The band blade 1 is subjected to " 
necessary workings and then used in, for example, for- 
mation of breaks or a fold in a paper piece, a paper 
sheet, a wood piece, or the like. In addition to working 
of folding the band blade 1 into a predetermined shape, 
workings which may be applied to the band blade 1 in- 20 
elude: working of punching given portions of the ridge 
portion 1 2 of the band blade 1 into a rectangular shape 
to form bridges 14 in the ridge portion 12 as shown in 
Fig. 18B; and that of cutting away the bridges 14 as 
shown in Fig. 1 8C. The cutting of the bridges 1 4 may be 25 
conducted by, for example, so-called miter cutting in 
which, as shown in the XXA portion in Fig. 18C and in 
Fig. 20A, the blade portion 1 3 is obliquely crossly cut so 
that one cut end 13a has the same inclination angle 62 
as the inclination angle 61 (see Fig. 1 9) of the side face 30 
of the blade portion 13, or so-called straight cutting in 
which, as shown in the XXB portion in Fig. 18C and In 
Fig. 20B, the blade portion 13 is cut in perpendicular to 
the blade edge so that both cut ends 13c have a straight 
end face. As shown in Fig. 21 , for example, the band 35 
blade 1 which has undergone miter cutting so that the 
blade portion 13 is protruded from the end of the band 
blade 1 is placed so that the cut end 13a of the blade 
portion 13 is tightly butted against a side face of a blade 
portion 13' of another band blade 1' serving as a counter 40 
member. 

[0003] Conventionally, when an end of a band blade 
on which miter cutting or straight cutting is applied and 
which is bent into a predetermined shape is to be pro- 
duced, a long band blade is cut to form a band blade of <s 
a constant length, and bending and miter cutting or 
straight cutting are then applied to the band blade of a 
constant length. It is approximately considered that this 
is conducted because of the following reason. In a band- 
blade working apparatus of the prior art, a bending so 
mechanism is placed in the front part of the feeding path 
of a band blade, and a band-blade cutting tool and a 
bridge punching mechanism are placed in rear of the 
bending mechanism. In the case where a long band 
blade is used as it is, after the band blade is once bent 55 
by using the bending mechanism, therefore, the band 
blade cannot be retracted to the rear of the bending 
mechanism to be cut. 
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[0004] In WO 94/27761 an apparatus and method is 
disclosed for the automated bending of continuous reels 
of metals strips particularly for the bending of sharpened 
metal strip into steel rule dies. A sequence of steps is 
provided to perform a number of bends in the strip, at 
various positions on the strip, and of various magni- 
tudes, in order to approximate the shape desired. Data 
containing the shape to be produced is introduced into 
a programmable computation and control system, which 
also contains data regarding the physical characteristics 
of the metal strip. An optical detection system is used to 
detect the shape produced at every step, and an elec- 
trical signal is fed back from the detection system into 
the computation and control system to compensate for 
any errors, particularly those errors caused by spring- 
back of the metal strip. 

[0005] US-A-5697138, corresponding to the closest 
prior art according to the preamble of claim 1 , shows an 
automated forming apparatus including a horizontal 
feedbelt and an overlying gantry containing a number of 
tool heads for forming alphanumeric trim pieces for sign 
letters. A number of laterally and vertically controlled 
tool heads are indexed to the feedbelt and operative per 
programmed micro-instructions to clamp, bend and cut 
a spooled trim material to define an alphanumeric 
shape. One or more formed trim pieces are fitted to a 
fiat panel that is separately formed to a corresponding 
alpahanumeric shape to define a letter which can be 
used alone or as a cover to a mating canister. 

Summary of the Invention 

[0006] The invention has been conducted in view of 
the above-discussed circumstances and the like. 
[0007] It is an object of the invention to provide a 
method of working a band blade in which, even after a 
long band blade is bent without previously cutting the 
band blade so as to have a predetermined short length, 
or while maintaining its long length, the band blade can 
be cut 

[0008] It is another object of the invention to provide 
a method of working a band blade in which miter cutting 
or straight cutting can be applied to both the front and 
rear ends of a band blade as required. 
[0009] It is a further object of the invention to provide 
a method of working a band blade in which, a band blade 
in which the front and rear ends are miter-cut or straight- 
cut and which is bent into a predetermined shape is to 
be produced, the amount of a feed required of the band 
blade is suppressed to a minimum level so that the pro- 
duction efficiency is enhanced. 
[001 0] It is a still further object of the invention to pro- 
vide a method of working a band blade in which, when 
the front and rear ends of a band blade are to be cut by 
using a band-blade cutting tool, cutting can be easily 
conducted. 

[0011] The method of the invention comprises the 
steps as claimed in claim 1 . 
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[001 2] Advantageously, a band blade which is bent in- 
to a predetermined shape can be cut by using the front 
band-blade cutting tool which is placed in front of the 
bending mechanism, and without retracting the band 
blade to the rear side of the bending mechanism. There- 5 
fore, it is possible to eliminate pa labor of previously cut- 
ting the band blade into a predetermined short length 
before the working is conducted on the band blade. 
When the front band-blade cutting tool has a straight- 
cutting portion, the rear end of the band blade can be 
straight-cut, or, when the tool has a miter-cutting portion, 
the rear end of the band blade can be miter-cut . When 
the tool has both the cutting portions and is configured 
so as to selectively use one of the portions, straight cut- 
ting or miter cutting can be conducted as required. 
[001 3] In the invention, in advance of the step of bend- 
ing the band blade into a predetermined shape, a step 
of cutting a front end of the band blade by using a rear 
band-blade cutting tool which is placed in rear of the 
front band-blade cutting tool may be conducted. For ex- 
ample, the rear band-blade cutting tool cuts the front end 
of the blade portion so that the blade portion is forward 
protruded, or straight cuts the front end of the band 
blade in the width direction of the blade portion. The rear 
band-blade cutting tool may comprise both a miter-cut- 
ting portion which cuts the front end of the band blade 
so that the blade portion is forward protruded, and a 
straight-cutting portion which straight cuts the front end 
of the band blade in the width direction of the blade por- 
tion, and may selectively use the miter-cutting portion 
and the straight-cutting portion. 
[0014] In the invention, a bridge may be previously 
formed by applying punching on a part of the band blade 
in a place of the band blade which is to be cut by using 
the front band-blade cutting tool; a bridge may be pre- 
viously formed by applying punching on a part of the 
band blade in a place of the band blade which is to be 
cut by using the rear band-blade cutting tool; or a bridge 
may be previously formed by applying punching on a 
part of the band blade in a place of the band blade which 
is to be cut by using the front band-blade cutting tool or 
the rear band-blade cutting tool. Preferably, the step of 
forming a bridge by applying punching on a part of the 
band blade is performed by using a bridge punching 
mechanism which is placed in rear of the rear band- 
blade cutting tool. 

[0015] In the invention, after the front end of the band 
blade is cut by using the rear band-blade cutting tool, 
the band blade is forward fed, a bridge is formed in the 
band blade by using a bridge punching mechanism, and 
the band blade Is then forward fed to be bent into a pre- 
determined shape by the bending mechanism. Accord- 
ing to this method, while the feeding amount of the band 
blade is suppressed to a minimum level, the front and 
rear ends of the band blade can be miter-cut or straight- 
cut, and the band blade can bent into a predetermined 
shape. 

[0016] As described above, according to the inven- 
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tion, even after a long band blade is bent without previ- 
ously cutting the band blade so as to have a predeter- 
mined short length, or while maintaining its long length, 
the band blade can be cut. The shape of an end of the 
band blade may be formed by either of miter cutting or 
straight cutting. According to the invention, when a band 
blade in which the front and rear ends are miter-cut or 
straight-cut and which is bent into a predetermined 
shape is to be produced, the amount of a feed required 
of the band blade can be suppressed to a minimum level 
so that the production efficiency is enhanced. According 
to the invention, a method of working a band blade can 
be provided in which, when the front and rear ends of a 
band blade are to be cut by using a band-blade cutting 
tool, cutting can be easily conducted. 
[0017] Features of the invention and functions of the 
invention will be clarified also in embodiments which will 
be described below. 

Brief Description of the Drawings 

[0018] 

Fig. 1 a diagram showing the configuration of a 

band-blade working apparatus; 

Fig. 2 is a cross section plan view of a bending 

mechanism; 

Fig. 3 is a front view of a band-blade cutting tool; 
Fig. 4 is a view looking in the direction of the arrow 
IV of Fig. 3; 

Fig. 5 is an enlarged view of the V portion of Fig. 3; 
Fig. 6 is an enlarged view of the VI portion of Fig. 4; 
Fig. 7A is a diagram of miter cutting as seen from 
the front side; 

Fig. 7B is a diagram of miter cutting as seen from a 
lateral side; 

Fig. 8A is a diagram of straight cutting as seen from 
the front side; 

Fig. 8B is a diagram of straight cutting as seen from 
the lateral side; 

Fig. 9 is a front view of a band-blade cutting tool unit; 
Fig. 10 is a side view of the band-blade cutting tool 
unit; 

Fig. 11 A is a diagram of main portions of a cutting 
tool driving mechanism; 

Fig. 1 1 B is a diagram of main portions of the cutting 
tool driving mechanism; 

Fig. 12A is a plan view of the configuration of an 
initial state and showing a procedure of working a 
band blade; 

Fig. 12B is a side view of the configuration of the 
initial state and showing the procedure of working 
the band blade; 

Fig. 13A is a plan view of the configuration of miter 
cutting and showing the procedure of working the 
band blade; 

Fig. 13B is a side view of the configuration of miter 
cutting and showing the procedure of working the 
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band blade; 

Fig. 14A is a plan view of the configuration of bridge 
punching and showing the procedure of working the 
band blade; 

Fig. 1 4B is a side view of the configuration of bridge 
punching and showing the procedure of working the 
band blade; 

Fig. 1 5A is a plan view of the configuration of bridge 
punching and showing the procedure of working the 
band blade; 

Fig. 1 5B is a side view of the conf igu ration of bridge 
punching and showing the procedure of working the 
band blade; 

Fig. 1 6A is a plan view of the configuration of bend- 
ing and showing the procedure of working the band 
blade; 

Fig. 1 6B is a side view of the configuration of bend- 
ing and showing the procedure of working the band 
blade; 

Fig. 1 7A is a plan view of the configuration of miter 
cutting and showing the procedure of working the 
band blade; 

Fig. 17B is a side view of the configuration of miter 
cutting and showing the procedure of working the 
band blade; 

Fig. 1 8A is a partial side view of a band blade; 

Fig. 18B is a partial side view of the band blade in 

which bridges are formed; 

Fig. 18C is a partial side view of the band blade in 

which the bridges are cut; 

Fig. 1 9 is an enlarged front view of the band blade; 

Fig. 20A is an enlarged view of the XXA portion of 

Fig. 18C; 

Fig. 20B is an enlarged view of the XXB portion of 
Fig. 18C; 

Fig. 21 is a partial perspective view showing an ex- 
ample of the use state of a band blade; 
Fig. 22A is a side view of a band blade in which both 
ends are miter-cut; 

Fig. 22B is a side view of a band blade in which both 
ends are straight-cut; and 
Fig. 22C is a side view of a band blade in which 
bridges are formed. 

Detailed Description of the Preferred Embodiment 

[0019] Prior to description of the method of working a 
band blade according to the invention, the configuration 
of a band-blade working apparatus 10 which can be 
used in the method will be described with reference to 
Fig. 1 . The band-blade working apparatus 10 compris- 
es: two band-blade cutting tool units 2A and 2B; a bend- 
ing mechanism 7; a bridge punching mechanism 8; and 
a reciprocal driving mechanism 9 which extracts and re- 
tracts the band blade 1 in the anteroposterior direction. 
These components are housed in a case 100. The ap- 
paratus further comprises a chute 101 which recovers 
cut pieces and which is disposed below the movement 
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path of the band blade 1 . The chute 1 01 is disposed be- 
low the band-blade cutting tool unit 2B which is placed 
in the rear side and the bridge punching mechanism 8. 
[0020] The bending mechanism 7 has a function of 

5 bending the band blade 1 into a given shape. As shown 
in Fig. 2, for example, the bending mechanism 7 is con- 
figured by a die 72 having a slit-like opening 71 , and a 
movable member 73 which laterally presses the band 
blade 1 passed through the opening 71 of the die 72 to 

10 bend the band blade. In the figure, the arrows a and b 
indicate the movement directions of the movable mem- 
ber 73. In the bending mechanism 7, the movable mem- 
ber 73 is rotated in the direction of the arrow a or b with 
respect to the band blade 1 protruded from the opening 

15 71 of the die 72. The band blade 1 which is laterally 
pressed by the movable member 73 is butted against 
one of opening edges 74 and 75 of the die 72, to be 
bent. The bending angle of the band blade 1 depends 
on the rotation amount of the movable member 73, and 

20 the bent place of the band blade 1 is determined by the 
feeding amount of the band blade 1 from the opening 71 . 
[0021 ] Referring to Fig. 1 , the reciprocal driving mech- 
anism 9 has a function of forwarding (advancing) or re- 
treating (retracting) the band blade 1 by a given distance 

25 along the movement path. For example, the reciprocal 
driving mechanism 9 may be configured by a pair of roll- 
ers which are rotated forward and rearward by a prede- 
termined amount by a motor such as a pulse motor 
which is not shown, in this case, the band blade 1 which 

30 is pressingly held between the rollers is reciprocally 
moved in the longitudinal direction by a distance corre- 
sponding to the rotation amount of the rollers. 
[0022] Each of the band-blade cutting tool units 2A 
and 2B comprises a cutting tool driving mechanism 6, 

35 and a band-blade cutting tool 2 which is coupled to the 
cutting tool driving mechanism 6. The band-blade cut- 
ting tool units 2A and 2B are distributedly placed in front 
and rear sides of the bending mechanism 7. Therefore, 
the band-blade cutting tool 2 of the band-blade cutting 

40 tool unit 2A in front of the bending mechanism 7 is called 
the front band-blade cutting tool, and the band-blade 
cutting tool 2 of the band-blade cutting tool unit 2B in 
rear of the bending mechanism 7 is called the rear band- 
blade cutting tool. 

45 [0023] Each of the front and rear band-blade cutting 
tools 2 comprises both miter-cut portions and straight- 
cut portions. This will be described later. In the front and 
rear band-blade cutting tools 2, the cut parts of blade 
portion 13 which are cut by the miter-cutting portions of 

so the tools are oppositely inclined. The front and rear 
band-blade cutting tool units 2A and 2B are attached to 
an elevation driving mechanism 21 which raises and 
lowers the units, so that, when the units are to be used, 
the units are lowered with respect to the movement path 

55 of the band blade 1 to cut the bridge 1 4 of the band blade 
1 (see Fig. 18C), and, when the units are not to be used, 
the units are retracted to a space above the movement 
path of the band blade 1 . In this case, as required, the 
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elevation driving mechanism 21 functions so as to se- 
lectively place the front and rear band-blade cutting tool 
units 2 in a position suitable for conducting miter cutting 
which has been described with reference to Fig. 5, or 
that suitable for straight cutting which has been de- 5 
scribed with reference to Fig. 6. In this way, the miter- 
cutting portions and the straight-cutting portions are se- 
lectively used. 

[0024] The bridge punching mechanism 8 is placed in 
rear of the rear band-blade cutting tool 2. The bridge 
punching mechanism 8 has a function of applying 
punching to the ridge portion 12 of the band blade 1 
which has been described with reference to Fig. 18A, to 
form the bridge 14 in the ridge portion 12 as shown in 
Fig. 18B. As the bridge punching mechanism 8, for ex- 
ample, a mechanism may be preferably used which 
comprises a female mold that is to be placed on one 
side of the band blade 1 , and a male mold that is to be 
placed on the other side, and in which the male mold is 
pushed so as to conduct the punching step. The bridge 
punching mechanism 8 Is attached to an elevation driv- 
ing mechanism 81 which raises and lowers the bridge 
punching mechanism, so that, when the mechanism is 
to be used, the mechanism is lowered to apply punching 
to the band blade 1 , and, the mechanism is not to be 
used, the mechanism is retracted to an upper space. 
[0025] Each of the elevation driving mechanisms 21 
and 81 may be configured by a screw shaft which is ro- 
tated forward and rearward at a fixed position, and a nut 
member, which is screwed with the screw shaft. In this 
case, the band-blade cutting tools 2 or the bridge punch- 
ing mechanism 8 is attached to the nut member. In the 
band-blade working apparatus 10 of Fig. 1 , all control 
items such as the feed timing, direction, and amount of 
the band blade 1 , the raising and lowering timings and 
the operation timing of the bridge punching mechanism 
8, the raising and lowering timings and the operation tim- 
ing of the band-blade cutting tool units 2A and 2B, and 
the operation timing of the bending mechanism 7 can 
be correctly controlled by a computer. When such a 
computer control is employed, working which is required 
to be applied on the band blade 1 used as a Thomson 
blade is automatically conducted. 
[0026] Figs. 3 to 6 show the band-blade cutting tool 
2. The band-blade cutting tool 2 has a pair of left and 45 
right edged members 3 and 4 which are opened and 
closed. Cutting blades 31 and 41 , and mounting pieces 
32 and 42 are disposed on the edged members 3 and 

4, respectively. As shown in Figs. 5 and 6, each of the 
cutting blades 31 and 41 is partitioned into two sections so 
in the longitudinal direction (the vertical direction in the 
figure). The upper section is formed as a miter-cutting 
portion M, and the lower section as a straight-cut portion 

5. The miter-cutting portions M are portions which, as 
shown in Fig. 20A, obliquely crossly cut the blade por- 55 
tion 13 of the band blade 1 and straight cut the ridge 
portion 12 in the width direction, with starting from an 
end point P of the oblique cut part. The end point P is 



positioned in an interface between the blade portion 13 
and the ridge portion 12, or positioned with being slightly 
shifted from the interface. The straight-cut portions S are 
portions which straight cut the blade portion 13 and the 
ridge portion 12 in the width direction. 
[0027] As shown in Fig. 5, the miter-cutting portions 
M have tying parts 33 and 43 which are inclined so as 
to elongate along the surface of the sharp blade portion 
13 (see Fig. 19) of the band blade 1 as seen in the front 
side, and linear parts 34 and 44 which are continuous 
with the tying parts. In the left and right edged members 
3 and 4, the tying parts 33 and 43 and the linear parts 
34 and 44 are symmetrically formed. Similarly, the 
straight-cut portions S have tying parts 35 and 45 which 
are inclined so as to elongate along the surface of the 
sharp blade portion 13 of the band blade 1 as seen in 
the front side, and linear parts 36 and 46 which are con- 
tinuous with the tying parts. In the left and right edged 
members 3 and 4, the tying parts 35 and 45 and the 
linear parts 36 and 46 are symmetrically formed. 
[0028] During an operation of cutting the band blade 
1 , the left and right edged members 3 and 4 are closed 
together with sliding over each other. As shown in Figs. 

3 and 5, when the left and right edged members 3 and 

4 are opened, an open space 37 is formed in the miter- 
cutting portions M and the straight-cut portions S, so that 
a part of the band blade 1 to be cut can be placed in the 
open space 37. As shown in Figs. 4 and 6, in the sliding 
faces of the left and right edged members 3 and 4, parts 
corresponding to the tying parts 33 and 43 of the miter- 
cutting portions M are formed as inclined faces 38 and 
48, and the whole faces below the inclined faces 38 and 
48 are formed as flat faces 39 and 49. 

[0029] The cutting operation by the left and right 
edged members 3 and 4 of the band-blade cutting tool 

2 will be described with reference to Figs. 7A, 7B, 8A, 
and 8B. Figs. 7A and 7B show the case where miter cut- 
ting is conducted. In this case, as illustrated, the miter- 
cutting portions M of the left and right edged members 

3 and 4 are opened, and a part of the band blade 1 to 
be cut (in the illustrated example, the left end of a bridge 
1 4) in which the bridge 1 4 is previously formed is placed 
in the open space 37. Thereafter, the left and right edged 
members 3 and 4 are closed by using the cutting tool 
driving mechanism 6 (which will be described later). This 
causes the left and right edged members 3 and 4 to be 
closed together with sliding over each other, thereby cut- 
ting the part to be cut. As a result, the blade portion 13 
of the band blade 1 is cut into a shape in which the blade 
portion is obliquely protruded, or miter cutting is con- 
ducted. 

[0030] Figs. 8A and 8B show the case where straight 
cutting is conducted. In this case, as illustrated, the 
straight-cut portions S of the left and right edged mem- 
bers 3 and 4 are opened, and a part of the band blade 
1 to be cut (in the illustrated example, the left end of a 
bridge 14) in which the bridge 14 Is previously formed 
is placed in the open space 37. Thereafter, the left and 
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right edged members 3 and 4 are closed by using the 
cutting tool driving mechanism 6 (which will be de- 
scribed later). This causes the left and right edged mem- 
bers 3 and 4 to be closed together with sliding over each 
other, thereby cutting the part to be cut. As a result, the 5 
blade portion 13 and the ridge portion 12 of the band 
blade 1 are straight cut in the width direction, or straight 
cutting is conducted. 

[0031] As shown in Figs. 9 and 10, arm portions 51 
and 52 are coupled to the mounting pieces 32 and 42 10 
of the pair of left and right edged members 3 and 4, re- 
spectively. Bearing portions 53 and 54 which are re- 
spectively disposed in middle parts of the left and right 
arm portions 51 and 52 are coupled to each other by a 
support shaft 55 in a relatively swingable manner. Slid- 
ing members 56 and 57 are opposingly disposed on the 
upper free end portions of the left and right arm portions 
51 and 52, so as to be separated from each other by a 
given distance, respectively. By contrast, although not 
directly shown, a rotation driving source 61 such as a 20 
pulse motor (hereinafter, referred to as "motor 0 ) is 
mounted on a support frame 58 which supports the sup- 
port shaft 55. A rotating cam 63 is coupled to the rotation 
shaft of the motor 61 via a reduction mechanism 62. As 
shown in Figs. 1 1 A and 1 1 B, in the rotating cam 63, the 25 
outer peripheral face serving as a cam face has an el- 
liptic shape. The sliding members 56 and 57 are placed 
on both the sides of the cam face. The motor 61 , the 
reduction mechanism 62, the rotating cam 63, and the 
sliding members 56 and 57 constitute the cutting tool 30 
driving mechanism 6 which opens and closes the left 
and right edged members 3 and 4 via the left and right 
arm portions 51 and 52. When a configuration having a 
rotating cam and sliding members is employed as the 
cutting tool driving mechanism 6, the configuration is not 35 
restricted to that shown in Figs. 11 A and 11B. For ex- 
ample, a configuration may be employed in which an 
eccentric cam is key-coupled to the rotation shaft of the 
motor 61 , a ring cam (a bearing may be used) which is 
concentric with the eccentric cam is fittingly held on the 40 
eccentric cam so as to be slidably rotatable, and the slid- 
ing members 56 and 57 are disposed on both the sides 
of the ring cam. 

[0032] When the minor axis direction of the rotating 
cam 63 coincides with the arrangement direction of the 45 
left and right sliding members 56 and 57 as shown in 
Fig. 11 A, the left and right sliding members 56 and 57 
are free so that the left and right edged members 3 and 
4 of the band-blade cutting tool 2 are opened as shown 
in Fig. 9, and hence a band blade can be placed in the so 
open space 37. Therefore, the band blade 1 can be 
placed in the miter-cutting portions M which have been 
described with reference to Figs. 7A and 7B, or in the 
straight-cut portions S which have been described with 
reference to Figs. 8A and 8B. When the major axis di- 55 
rection of the rotating cam 63 is made coincident with 
the arrangement direction of the left and right sliding 
members 56 and 57 as shown in Fig. 1 1 B by controlling 



the rotation of the motor 61 , the left and right sliding 
members 56 and 57 are pressed and opened by the ro- 
tating cam 63 as indicated by the arrows in the figure, 
and hence the left and right edged members 3 and 4 
which have been opened are closed together with slid- 
ing over each other. As a result, for example, miter cut- 
ting which has been described with reference to Figs. 
7A and 7B, or straight cutting which has been described 
with reference to Figs. 8A and 8B is conducted on the 
band blade 1 . 

[0033] Next, working in which the band blade 1 is bent 
into a predetermined shape by automatically controlling 
the band-blade working apparatus 10 which has been 
described with reference to Fig. 1 , and that in which the 
front and rear ends of the band blade 1 are miter-cut will 
be described. 

[0034] Figs. 1 2A and 1 2B show an initial state. In the 
initial state, the front end of the band blade 1 is posi- 
tioned in the reciprocal driving mechanism 9 (initial po- 
sition). The initial position of the band blade 1 is detected 
or controlled by a sensor 91 . When the band blade 1 is 
positioned in the initial position, the bridge 14 (not 
shown) exists in the front end of the band blade 1 . 
[0035] As indicated by the arrow X1 of Fig. 13A, the 
band blade 1 is forward fed to the rear band-blade cut- 
ting tool 2 by the reciprocal driving mechanism 9. In this 
position, the bridge 14 in the front end of the band blade 
1 is cut away, and the blade portion 13 is miter-cut so 
as to be forward protruded as shown in Fig. 13B. A pro- 
duced cut piece L is recovered through the chute 101 
(see Fig. 1). 

[0036] As indicated by the arrow X2 of Fig. 14A, the 
band blade 1 is slightly forward fed by the reciprocal driv- 
ing mechanism 9 so as to pass over the rear band-blade 
cutting tool 2, and, in this position, the bridge punching 
mechanism 8 is operated to form the bridge 14 (not 
shown). As shown in Fig. 14B, a produced cut piece L 
is recovered through the chute 101 (see Fig. 1). 
[0037] As indicated by the arrow X3 of Fig. 1 5A, the 
band blade 1 is then forward fed to the bending mech- 
anism 7 by the reciprocal driving mechanism 9, and, in 
this position, the bridge punching mechanism 8 is oper- 
ated to form the bridge 1 4 (not shown). As shown in Fig. 
15B, a produced cut piece L is recovered through the 
chute 101 (see Fig. 1). 

[0038] Next, forward feeding by the reciprocal driving 
mechanism 9 and indicated by the arrow X4 of Fig. 1 6A, 
and bending by the bending mechanism 7 are conduct- 
ed on the band blade 1 . In Figs. 1 6A and 16B, the bent 
region is indicated by a reference character Z. 
[0039] As indicated by the arrow X5 of Fig. 1 7A, the 
band blade 1 is then forward fed by the reciprocal driving 
mechanism 9, and the rear side of the bent region 2 is 
miter-cut by the front band-blade cutting tool 2 as shown 
in Fig. 17B. 

[0040] Thereafter, as indicated by the arrow X6 of Fig. 
12A, the band blade 1 is rearward fed to the initial posi- 
tion by the reciprocal driving mechanism 9, so as to be 
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prepared for the next working. 
[0041] In the working procedure which has been de- 
scribed with reference to Figs. 12A, 12B to 17A, and 
1 7B, when the band blade 1 is to be cut by the front and 
rear band-blade cutting toots 2, the produced bridges 
14 which are formed in the band blade 1 by the bridge 
punching mechanism 8 are cut. As shown in Fig. 22C, 
for example, the bridges 1 4 have a width which is small- 
er than the total width of the band blade 1 , and therefore 
can be easily cut. 

[0042] in the working which has been described with 
reference to Figs. 12A, 12B to 1 7A, and 1 7B, both the 
front and rear ends of the band blade 1 are miter-cut as 
shown in Fig. 22A. In the front and rear band-blade cut- 
ting tools 2, the miter-cutting portions M and the straight- 
cut portions S can be selectively used. As shown in Fig. 
22B ( therefore, both the front and rear ends of the band 
blade 1 can be straight-cut. Furthermore, one of the front 
and rear ends can be miter-cut, and the other end can 
be straight-cut. 



Claims 

1 . A method of working a band blade (1 ) to be cut after 
the band blade is bent, comprising the steps of: 

bending the band blade (1) into a predeter- 
mined shape by using a bending mechanism 
(7); forward feeding the bent band blade (1), 
cutting away a rear portion of a bent region of 
the band blade (1 ), which is forward fed, by us- 
ing a front band blade cutting tool (2B) which is 
placed in front of said bending mechanism (7) 
to cut the blade portion of the band blade (1 ), 
cutting the blade portion of the band blade (1) 
straight in a width direction by said front band 
blade cutting tool (2B), characterized by 

a step of cutting, in advance of said step of 
bending the band blade into a predetermined 
shape, a front end of the band blade (1 ) by us- 
ing a rear band blade cutting tool (2A), which is 
placed in rear of said front band blade cutting 
tool (2B) wherein said front band blade cutting 
tool (2B) and said rear band blade cutting tool 
(2A) comprises both a miter-cutting portion (33, 
43) which conducts cutting so that the blade 
portion of the band blade to be cut is rearward 
protruded, and a straight-cutting portion (36, 
46) which straight cuts the blade portion of the 
band blade (1) to be cut, in the width direction, 
and selectively uses said miter-cutting portion 
(33, 43) and said straight-cutting portion (36, 
46). 

2. A method of working a band blade according to 
claim 1 , wherein the front end of the blade portion 



is cut by using said rear band blade cutting tool (2A) 
so that the blade portion is forward protruded. 

3. A method of working a band blade according to 
5 claim 1 , wherein the front end of the band blade is 

straight cut in a width direction of the blade portion 
by using said rear band blade cutting tool (2A). 

4. A method of working a band blade according to 
10 claim 1 , wherein a bridge (14) is previously formed 

by applying punching on a part of the band blade 
(1) in a place of the band blade which is to be cut 
by using said frond band blade cutting tool (2B). 

is 5. A method of working a band blade according to 
claim 1 , wherein a bridge is previously formed by 
applying punching on a part of the band blade (1 ) 
in a place of the band blade which is to be cut by 
using said front band blade cutting tool (2B) or said 
20 rear band blade cutting tool (2A). 

6. A method of working a band blade according to 
claim 1, wherein, after the front end of the band 
blade (1) is cut by using said rear band blade cutting 
25 tool (2A), the band blade (1 ) is forward fed, a bridge 
(14) is formed in the band blade by using a bridge 
punching mechanism (8), and the band blade (1) is 
then forward fed to be bent into a predetermined 
shape by said bending mechanism (7). 

30 

PatentansprQche 

1 . Ein Bearbeitungsverfahren fur ein Bandmesser (1 ), 
35 das geschnitten werden soli, nachdem das Band- 
messer gebogen wurde, enthattend die folgenden 
Schritte: 

Biegen des Bandmessers (1) in eine vorbe- 
40 stimmte Form durch Benutzen eines Biegeme- 

chanismus (7); 



Vorwartsschieben des gebogenen Bandmes- 
sers (1 ) unter Abschneiden eines hinteren Teils 

45 eines gebogenen Bereichs des Bandmessers 

(1), das vorwartsgeschoben wird durch Benut- 
zen eines vorderen Bandmesser-Schneid- 
werkzeugs (2B), das vor dem Biegemechanis- 
mus (7) eingesetzt ist, urn den Messerteil des 

so Bandmessers (1) abzuschneiden, gerades Ab- 

schneiden des Messerteils des Bandmessers 
(1) in Breitenrichtung durch das vordere Band- 
messer-Schneidwerkzeug (2B), gekennzeich- 
net durch: 

55 

Einen Schritt des Schneidens, vor dem 
Schritt des Biegens des Bandmessers in 
eine vorbestimmte Form, eines vorderen 
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werden. 



Revendicatlons 

5 



Endes des Bandmessers (1) durch Benut- 
zen eines hinteren Bandmesser-Schneid- 
werkzeugs (2A), das hinter dem vorderen 
Bandmesser-Schneidwerkzeug (2B) an- 
geordnet wird, in dem das vordere Band- 
messer-Schneidwerkzeug (2B) und das 
hintere Bandmesser-Schneidwerkzeug 
(2A) sowohl einen Gehrungsschneidteil 
(33, 43), der das Schneiden so ausfuhrt, 
daS der Messerteil des zu schneidenden 
Bandmessers nach hinten vorgeschoben 
wird, als auch einen Gradschneidteil (36, 
46), der den Messerteil des zu schneiden- 
den Bandmessers (1) in Breitenrichtung 
gerade schneidet, und den Gehrungs- 
schneidteil (33, 43) und den Gradschneid- 
teil (36, 46) selektiv benutzt. 

2. Ein Verfahren zum Bearbeiten eines Bandmessers 
gemaB Anspruch 1 , in dem das vordere Ende des 
Messerteiis geschnitten wird durch Benutzen des 
hinteren Bandmesser-Schneidwerkzeugs (2A), so 
daB der Messerteil nach vorwarts vorgeschoben 
wird. 

3. Ein Verfahren zum Bearbeiten eines Bandmessers 
gemaB Anspruch 1 , in dem das vordere Ende des 
Bandmessers in Breitenrichtung des Messerteiis 
durch Benutzen des hinteren Bandmesser- 
Schneidwerkzeugs (2A) gerade geschnitten wird. 

4. Ein Verfahren zum Bearbeiten eines Bandmessers 
gem&B Anspruch 1, in dem vorher ein Steg (14) 
ausgebildet wird durch Anwenden eines Stanzvor- 
gangs auf einen Teil des Bandmessers (1) an einer 
Stelle des Bandmessers, die durch Anwenden des 
vorderen Bandmesser-Schneidwerkzeugs (2B) ge- 
schnitten werden soli. 

5. Ein Verfahren zum Bearbeiten eines Bandmessers 
gemaB Anspruch 1 , in dem vomer ein Steg ausge- 
bildet wird durch Anwenden eines Stanzvorgangs 
auf einen Teil des Bandmessers (1) an einer Stelle 
des Bandmessers, die durch Anwenden des vorde- 
ren Bandmesser-Schneidwerkzeugs (2B) oder des 
hinteren Bandmesser-Schneidwerkzeugs (2A) ge- 
schnitten werden soil. 

6. Ein Verfahren zum Bearbeiten eines Bandmessers 
gemaB Anspruch 1, in dem nach dem Schneiden 
des Vorderendes des Bandmessers (1) durch An- 
wenden des hinteren Bandmesser-Schneidwerk- 
zeugs (2A) das Bandmesser (1 ) nach vorwarts ge- 
schoben wird, ein Steg (14) im Bandmesser durch 
Anwenden eines Stegstanzmechanismus (8) aus- 
gebildet wird, und das Bandmesser (1) dann vor- 
warts geschoben wird urn durch den Blegemecha- 
nismus (7) in eine vorgegebene Form gebogen zu 



1. Procede d'usinage d'une lame en bande (1) devant 
£tre coupee apres que la lame en bande est pltee, 
comprenant les etapes conslstant a : 

10 plier la lame en bande (1) suivant une forme 

predeterminee en utilisant un mecanisme de 
pliage (7), faire avancer la lame en bande pliee 
(1 ), couper une partie arriere d'une region pliee 
de la lame en bande (1), qui est avancee, en 
*5 utilisant un outil de coupe de lame en bande 

avant (2B) qui est place sur I'avant dudit meca- 
nisme de pliage (7) afin de couper la partie de 
lame de la lame en bande (1), couper la partie 
de lame de la lame en bande (1) en ligne droite 
20 dans le sens de la largeur par ledit outil de cou- 

pe de lame en bande avant (2B), caracterlse 
par 

une 6tape consistant a couper, a I'avant de la- 
dite etape de pliage de lame en bande suivant 
25 une forme pr6d6terminee, une extremrte avant 

de la lame en bande (1) en utilisant un outil de 
coupe de lame en bande arriere (2A) qui est 
place sur I'arriere dudit outil de coupe de lame 
en bande avant (2B) dans lequel ledit outil de 
30 coupe de lame en bande avant (2B) et ledit outil 

de coupe de lame en bande arriere (2A) com- 
prennent tous deux une partie de coupe a on- 
glets (33, 43) qui execute une coupe de manie- 
re a ce que la partie de lame de la lame en ban- 
35 de a couper soit saillante vers I'arriere, et une 

partie de coupe droite (36, 46) qui coupe en li- 
gne droite la partie de lame de la lame en bande 
(1) a couper, dans le sens de la largeur, et uti- 
lise selectivement ladite partie de coupe a on- 
40 gjets (33, 43) et ladite partie de coupe droite 

(36, 46). 

2. Procede d'usinage d'une lame en bande selon la 
revendication 1 , dans lequel I' extremrte avant de la 

45 partie de lame est coupee en utilisant ledit outil de 
coupe de lame en bande arriere (2A) de sorte que 
la partie de lame soit saillante vers I'avant. 

3. Procede d'usinage d'une lame en bande selon la 
50 revendication 1 , dans lequel 1'extremrte avant de la 

lame en bande est coupee en ligne droite dans le 
sens de la largeur de la partie de lame en utilisant 
ledit outil de coupe de lame en bande arriere (2A). 

55 4. Procede d'usinage d'une lame en bande selon la 
revendication 1, dans lequel une jonction (14) est 
formee au prealable en appliquant un decoupage 
sur une partie de la lame en bande (1) a un empla- 
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cement de la lame en bande qui doit etre coupee 
en utilisant ledit outii de coupe de lame en bande 
avant (2B). 

Procede d'usinage d'une lame en bande selon la 5 
revendication 1 , dans lequel une jonction est for- 
mee au prealable en appliquant un decoupage sur 
une partie de la lame en bande (1) & un emplace- 
ment de la lame en bande qui dolt etre coupee en 
utilisant ledit outil de coupe de lame en bande avant 10 
(2B) ou ledit outil de coupe de lame en bande arriere 
(2A). 

Procede d'usinage d'une lame en bande selon la 
revendication 1 , dans lequel, apres que I'extremrte 15 
avant de la lame en bande (1 ) est coupee en utili- 
sant ledit outil de coupe de lame en bande arriere 
(2A), la lame en bande (1 ) est avancee, une jonction 
(14) est formee dans la lame en bande en utilisant 
un mecanlsme de decoupage de jonction (8), et la 20 
lame en bande (1 ) est alors avanc6e pour etre pliee 
suivant une forme predeterminee par ledit mecanis- 
me de pliage (7). 
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Fig.16A 




Fig. 16B 
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Fig. 18A (prior art) 




Fig. 18B (prior art) 
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Fig. 19 (PRIOR ART) 
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Fig. 20A (prior art) 
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